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A female mouse spontaneously exhibiting polyuria and glucosuria accompanied by rapid weight loss was found in one of two sublines derived from the CTS mice. Eight mating pairs were made using its offspring and selection was performed for both spontaneous diabetes and reproductive ability.
After six generations of the selective breeding the diabetic (nod) and the control (non) lines were established.
A marked sex difference was observed in the incidence of diabetic symptoms in the nod mouse.
The cumulative incidence of the onset up to 30 weeks of age was 80% in females and less than 20% in males.
The onset of diabetes was abrupt in both sexes, and spontaneous remission was not observed. Many hereditary diabetic strains of mice are summerized by Renold [25] and Hunt et al. [13] .
All of them are characterized by spontaneous hyperglycemia, hyperinsulinemia and obesity. This female mouse had given birth to two litters before showing the diabetic symptoms.
As the initial matings for the selective breeding of a diabetic line, five matings between these two litters and three matings between the mice of subline B were performed.
The offspring whose one or both parents showed spontaneous diabetes and high reproductivity were selected for breeding.
The total number of mice used in the present study was ca. 1500. The check for diabetes was done using Tes-Tape® (Eli-Lilly) as described below. The course of selective breeding is outlined in Fig. 1 . Among the initial eight pairs, five females (Nos. 3, 4, 25, 26, and 27) and two males (Nos. 3 and 31) exhibited diabetic symptoms.
All of them belonged to the A line. Eighteen litters consisting of 66 females and 72 males were obtained from the initial matings.
Of these F1 mice, 12 females and 3 males were diabetics. The offspring from the three females (Nos. 28, 29, and 117) which showed good reproductive performance were selected for next brother-sister matings and the process was repeated.
The diabetic and non-diabetic lines were clearly separated at the second generation.
In the subsequent generations, the three diabetic lines kept showing the same diabetic symptoms. The upper and lower numbers in the brackets show the individual numbers of female and male, respectively. Male and female mice were numbered separately. On the other hand, the onset occurred in males 60 days later than in females. The cumulative incidence of the diabetes up to 210 days was very low, not exceeding 20%.
Thus, significant sex differences were confirmed with respect to the frequency and the time of the onset. The response of the diabetic mice to exogenous insulin was examined. Insulin was given subcutaneouly at a dose of 40 units per kg of body weight per day in the evening ; the dose being comparable to that necessary for survival in alloxan-induced diabetic mice. Daily injection of insulin induced an increase of body weight and a marked prolongation of life span in diabetic mice (Fig. 4) islets had occurred not only in the diabetics but also in the prediabetics over five weeks of age. In the pancreases of the pre-diabetics, the most prominent findings were infiltration of penand intra-insular mononuclear cells, mainly lymphocytes.
The cellular infiltration was also observed around the peri-ductal and pen-vascular structures (Photo 2). At the more advanced state, most of the original cells constituting the islets decreased in number and were entirely replaced by the lymphocytes (Photo 3). The inflammatory reaction generally showed a tendency to disappear at the terminal stage of the prediabetes (Photo 4). A morphologic picture of a overt diabetic mouse is shown in Photo 5. The pancreatic islet was exceedingly shrunken and small in size as compared with a normal islet (Photo 1). The decrease in the number of islets was also significant. In some cases, lymphocyte infiltration disappeared (Photo 5). These islets were characterized by the absence of aldehyde fuchsin positive cells (Photo 8). In contrast, many beta cells with well preserved aldehyde fuchsin positive granules were seen in the pancreatic islets of the pre-diabetic mouse (Photo 7). The incidence of cellular infiltration at the age of five weeks was 82.0% in females and 57.5% in males, respectively (data not shown). Sex difference was not remarkable for the spontaneous occurrence of cellular infiltration. In some cases, lymph node formation was observed around the pancreatic tissue or adjacent to the pancreatic lobules ; however, the exocrine glands of the pancreases showed no remarkable changes in both the diabetic and pre-diabetic stages. The control line was simultaneously bred from a sister strain. We called these lines "nonobese diabetic ; nod" mouse and "non-obese normal : non" mouse.
The characteristic features of this diabetic mouse are : (1) abrupt onset of symptoms with polyuria, polydipsia, glucosuria and hyperglycemia accompanied by rapid weight loss, (2) infiltration of lymphocytes into the islets and conspicuous reduction in the number of beta cells and the size of islets, and (3) [5, 9, 18, 24, 26] . Coxsackie B virus [8, 9, 29] , mumps virus [27] and Reovirus [23] [2, 4, 11] . The symptoms observed in this report resemble those of diabetes induced with EMC virus in many respects except the following (1) low incidence of onset in males [2, 7] , (2) progressive weight loss [2] , (3) 100% mortality [2] , and (4) 
